All microbiological works were carried out using standard sterile techniques under a Gallenkamp laminar flowhood. Glassware, equipment and consumables for biological works were sterilised by autoclaving, flaming or spraying with 70% ethanol as appropriate prior to use. Sterilised consumables were used as supplied. Media were sterilised by autoclaving. Cell cultures were incubated in a temperature controlled Gallenkamp orbit incubator or an Innova 2000 platform shaker. Centrifugation was carried out on a Beckman Avanti centrifuge.
Growth of Streptomyces calvus on solid media
Streptomyces calvus was grown on solid agar plates composed of soluble starch (10 g), dipotassium phosphate (1 g), magnesium sulphate VSP (1 g), sodium chloride (1 g), ammonium sulphate (2 g), calcium carbonate (2 g), ferrous sulphate (1 mg), manganese chloride (1 mg), zinc sulphate (1 mg), agar (20 g) and deionised water (1 L). The medium ISP4 was sterilised by autoclave before use. The plates were maintained at 30 o C where the bacteria mature after a period of 18 days. The spores were collected by means of sterilised cotton swabs and stored in a 50% glycerol solution at -80 o C.
After spore maturation the plates can be stored at 4 o C for future use.
Fermentation culture
A mass of the mycelium of S. calvus was obtained by inoculating a sterilised, defined medium (100 ml) with the spores obtained above (seed culture, inoculate with 1ml-5 mL per flask) and the culture was allowed to grow at 28 o C for 18 days (500 ml conical flask shaking at 180 rpm). The defined medium was composed of tap water (1 L), corn steep liquor (12.5 g), mannitol (10 g), sodium chloride (2 g), Hoagland's salt solution (1 mL), potassium fluoride solution (7.5 mL, 0.5 M), magnesium sulphate (0.25 g), monopotassium phosphate (1.5 g) and diammonium phosphate (2 g). Sterilised by autoclaving.
After 18 days of fermentation, the cells were discarded by centrifugation and the supernatant was extracted with n-butanol (20 mL). The organic layer was concentrated under reduced pressure. The extract was analysed by 19 F-NMR (3600 scans). 
Feeding pulse experiments
Cultures of S. calvus (100 mL) were shaken at 30 °C and labelled glycerol was added after 4 days, and then the same quantity every two days for the next 12 days. The final concentration of labelled glycerol was between 8-10 mM. After 21 days of fermentation, the cells were discarded after centrifugation and the supernatant was extracted into n-butanol (20 mL). The organic layer was concentrated under reduced pressure and the extract was analysed by 19 F{ 1 H}-NMR (3600 scans) to detect nucleocidin. A solution of (S)-methyl 2,2-dimethyl-1,3-dioxolane-4-carboxylate (1.8 mL, 12.5 mmol, 1eq.) in anhydrous diethyl ether (10 mL) was added dropwise to a suspension of LiAlD 4 (1.0 g, 23.8 mmol, 1.9 eq.) in anhydrous diethyl ether (8.5 mL). The mixture was heated under reflux for 1 h and then diluted with diethyl ether. After cooling the reaction mixture to 0 °C, water (1 mL) was slowly added, followed by aqueous NaOH (15% w/v, 1 mL) and water (3 mL) again. The reaction mixture was allowed to reach room temperature and was then stirred for 15 min. A solution of (R)-methyl 2,2-dimethyl-1,3-dioxolane-4-carboxylate (0.9 mL, 6.3 mmol, 1eq.) in anhydrous diethyl ether (5 mL) was added dropwise to a stirred suspension of LiAlD 4 (0.5 g, 12.6 mmol, 2 eq.) in anhydrous diethyl ether (4.5 mL).
The mixture was heated under reflux for 1 h and then diluted with diethyl ether. After cooling to 0 °C, water (0.5 mL) was slowly added to the reaction, followed by a solution of aqueous NaOH (15% w/v, 1 mL) and water (1.5 mL). 
